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SelectDeciphering the Bonding HormoneOxytocin, also known as ‘‘the bonding hormone,’’ is widely
appreciated for its impact on maternal behaviors and various
forms of social interactions in mammals. Despite the fact
that this nine amino acid peptide was successfully synthe-
sized over 60 years ago, part of a significant achievement
rewarded with the Nobel Prize in Chemistry in 1955, a clear
picture of how it works itsmagic on social behavior regulation
is still lacking.
Aiming to reveal oxytocin’s mode of action, a recent paper
from Robert Froemke and his team at the NYU Langone
Medical Center took a close look at a representativematernal
behavior in mice, pup retrieval (Marlin et al., 2015). For re-
searchers with the experience of working with inbred mouse
strains, common knowledge is that the newborn survival rate
of ‘‘first-time mom’’ female mice tends to be lower than that
of the experienced ones. One of the contributing factors
is whether the mothers could efficiently and successfully
retrieve the isolated pups. Earlier work has shown that
isolated mouse pups communicate with their mothers
through ultrasonic calls. Perhaps not surprisingly, experi-
enced mothers do a better job in responding, and more
intriguingly, administration of oxytocin could prompt the
new mothers to respond.
Using this system, the Froemke group uncovered the cir-
cuit-level mechanism underlying this effect, showing that
pup retrieval ability relies on pairing oxytocin delivery in theAn illustration of a scene from Alice in Wonderland, showing the
Duchess (an experienced female) teaching Alice (a naive virgin
female) to care for a crying baby. Image created by Shari E. Ross,
courtesy of Robert Froemke.auditory cortex with the calls. Interestingly, the authors found
that the left auditory cortex harbors a significantly larger
number of oxytocin receptor-expressing cells than the right
cortex in these female mice, suggesting the preferential
dependence on the right ear/left brain pathway for regulating
the retrieval behavior. A tantalizing observation was that,
despite the importance for oxytocin receptor activation for
initiating the first retrieval, once the new mothers learned to
respond, the activation was no longer required for the next
time. Further exploration highlighted the effect of oxytocin
in balancing the excitatory and inhibitory inputs to the left
auditory cortex neurons, rather than simply enhancing the
excitatory signals, and that briefly introducing the connection
between pup calls and oxytocin signaling activation is
sufficient to sensitize the circuitry system, establishing the
long-term effect that elicits this input balance upon pups’
calls (Marlin et al., 2015).
These in-depth analyses of the time window, features, and
mechanistic mode of oxytocin’s action provide valuable in-
sights on how the hormone facilitates interactions between
murine newborns and mothers in this context, posing the
question of whether these findings might inform future
studies in demystifying the involvement of oxytocin in various
social interaction scenarios in humans, including autism. In
fact, a recently published study even took the step of looking
at the role of oxytocin in interspecies interactions, showing
that, by gazing at their owners, dogs could initiate an
oxytocin-gaze-positive loop that increases oxytocin concen-
tration in both parties and encourages the affection feelings,
the same way that human babies bond with their mothers
(Nagasawa et al., 2015). The authors argued that this ability
likely evolved during dog domestication because wolfs
don’t seem to have it. This is particularly interesting in the
context of studies investigating the potential beneficial
effect of owning pet dogs or animal-assisted interventions
for children with autism spectrum disorders (O’Haire, 2013).
Although the jury is still out regarding whether there is indeed
such benefit and what would be the most appropriate
way to rigorously test it, it is intriguing to consider where
oxytocin sits in this possible connection, andwhether it could
be therapeutically explored. Clearly, there is a lot to learn
about the bonding hormone and how it affects the ties that
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